SPECIFICATION 

[Electronic Version 1.2.8] 

Highlighting Quoted Passages in a IHypertext 
System 

Cross Reference to Related Applications 

This application is a continuation-in-part of application 08/363,772, filed on December 
22, 1994, currently pending. 

Federal Research Statement 

The U.S. Government has a paid-up license in this invention and the right in limited 
circumstances to require the patent owner to license others on reasonable terms as 
provided for by the terms of Grant MIP-90231 74 awarded by the National Science 
Foundation. 

Background of Invention 

[0001] Field of the Invention. This invention relates to text display on a digital 

computer system, and in particular to the highlighting of information in a hypertext 
system. 

[0002] Description of Related Art. A hypertext system, as that term is used in this 

specification, is a system for the display of text information grouped as documents. 
Within documents there are references, called links, to other documents or portions of 
the same document. Text associated with a link may be highlighted or displayed in a 
way that indicates that there is a link. When a link is selected, the document indicated 
by the link is displayed, either replacing the document containing the selected link or in 
another window. A link is generally selected by pointing at the text associated with the 
link (using a mouse, trackball, cursor keys, tab keys, or similar pointing means) and 
indicating the selection by a key or button press. 



[0003] For example, in the court decision In re Alappat (Federal Circuit, 1 994), there 

are a number of references to Diamond v. Diehr (Supreme Court, 1 981 ). In a hypertext 
system whose documents are court decisions, the Alappat decision would contain links 



# # 

to the Diehr decision at the places where it is referenced. The reference to Diehr would 
be highlighted and when the reference is selected, the Diehr decision would be 
displayed. 

[0004] Hypertext systems are well-known in the art. For a tutorial on hypertext 

systems, see "Hypertext: An Introduction and Survey" byjeff Conklin (Computer, 
September 1987, pages 1 7-41). More references are described in 
Hypertext/Hypermedia: an annotated bibliography, compiled by Michael Knew and 
Steven D. Atkinson (ISBN: 0-31 3-27221 -2, Greenwood Press, 1 990). Many prior art 
hypertext systems also contain features beyond the definition of a hypertext system 
given above, such as the links to graphical or audio information as well as other 
documents. 

[0005] The documents in a hypertext system may be stored on a mass storage 

device, such as a magnetic disk or CD-ROM, locally-attached to the computer system on 
which the documents are being displayed. The documents can also be stored on one or 
more networked document servers, where selection of a link results in a request being 
sent over the data communications network from the computer system on which the 
documents are being displayed to the networked document server holding the desired 
document, and that document being returned over the network for display. An example 
of the latter document storage method is the World Wide Web, a hypertext system where 
documents are stored on servers throughout the world. 

Summary of Invention 

[0006] In prior art hypertext systems, the selection of a document through a link 

generally causes the display of the beginning of that document. In other hypertext 
systems, a page number may optionally be included as part of a link. In that case, the 
document is displayed starting at that page number. In still other hypertext systems, a 
link may be associated with a label or tag within a document, and the document is 
displayed starting at the location of the label or tag. 

[0007] In the present invention, a link may be associated not only with a reference to 

another document, but with the quotation of a passage from another document. When a 
link is associated with a quotation, the quotation is highlighted or displayed in a way 
that indicates that there is a link associated with the quotation. When the quotation is 
selected, using a mouse or some other means for selecting the quotation in the 
displayed text document, the source document containing the quoted passage is 
retrieved and displayed with the quoted passage highlighted. The first display of the 
source document may show the quoted passage and its immediate context. 




[0008] In another embodiment of the present invention, the user can indicate a 

quotation by marl<ing it. rather than have all quotations predesignated when a 
document is stored in a database. 

[0009] Another feature of the present invention is to highlight the quoted passage in 

the source document such that any differences between the quotation in the document 
containing the reference and the passage in the source document are indicated. Such 
differences can include misspellings, inserted or deleted words, or changed words. 

[001 0] These and other features of the invention will be more readily understood 

upon consideration of the attached drawings and of the following detailed description of 
those drawings and the presently-preferred and other embodiments of the invention. 

Brief Description of Drawings 



[001 1 ] Fig. 1 is a block diagram of a representative digital computer configuration 

O on which the method of the invention can run. 

^ [001 2] Fig. 2 is a flow diagram showing the major steps of the method of the 

^ invention. 

^ [001 3] Fig. 3 is a flow diagram showing the major steps of the presently-preferred 

j.n embodiment for locating a quoted passage in a source document. 

b Detailed Description 



^ [001 4] Referring to Fig, 1 . a representative digital computer configuration on which 

2 the method of the invention can run is illustrated. It is similar to the configuration 

needed to run a conventional hypertext system. 

[001 5] User computer system 1 00 includes central processor 1 02, display 1 04, 

keyboard 106. pointing device 108, and locally-attached mass storage device 1 10. 
Display 104 provides a means for displaying documents and will generally be a cathode 
ray tube (CRT) display or a flat-panel display, although any display device that can 
display text, highlighting portions of the displayed text, can be used with the invention. 
At least two distinct highlighting modes should be possible with display 1 04. Pointing 
device 108 can be a mouse, trackball, or other similar device. Locally-attached mass 
storage device 1 10 can be a magnetic disk, CD-ROM (compact disk read-only memory), 
or any other device capable of storing text documents. 

[001 6] Documents retrievable by the hypertext system can be stored on locally- 

attached mass storage device 1 10, or can be retrieved from document server 1 30 over 



data communications network 120. Document server 130 includes central processor 
132 and mass storage device 1 34. Mass storage device 134 can be a magnetic disk, 
CD-ROM, or any other device capable of storing text documents. Document server 1 30 
may have more than one mass storage device 1 34 attached, and there may be more 
than one document server 130 attached to network 120 and accessible to user 
computer system 100. 

[001 7] Fig. 2 shows a flow diagram indicating the major steps of the method of the 

invention. The method starts in step 201 with the displaying on display 104 of a 
reference document that has been retrieved from either locally-attached mass storage 
device 1 1 0 or networked document server 1 30. A reference document is a document 
that contains a quotation of a passage of a source document. The reference document 
can either occupy the full screen of display 1 04, or the screen of display 1 04 can be 
divided into windows and the reference document can occupy one of the windows. 

[001 8] A quotation of a passage from a source document means that that passage 

has been copied from the source document, or another document that itself quoted the 
source document, when the reference document was created. Such copying could be by 
copying the passage from the source document using a word processor and then 
pasting it into the reference document. Alternatively, the passage from the source 
document could be retyped as the reference document was being written. In either 
case, access to the source document, or another document quoting from the source 
document, during the creation of the reference document is necessary and the quotation 
represents a literal copying of a portion of the source document, the quoted passage. 
Something is not a quotation simply because it contains some words in common with 
another document. 

[001 9] In step 202, the user of the method selects a quotation in the displayed 

reference document. In the presently-preferred embodiment of the invention, 
quotations that can be selected by the user are highlighted In the display of the 
reference document. Possible ways of highlighting the quotation include the use of a 
different color from the rest of the text of the reference document, the use of a different 
font or character size or style, underlining the quotation, or any other display mode that 
differentiates the quotation from the rest of the reference document. Using a pointing 
device (like a mouse, trackball, or cursor movement keys) or similar means for selecting 
the highlighted quotation in the displayed reference document, the user selects a 
quotation by positioning to the quotation and pressing a button or key or other means 
of indicating a selection. 

[0020] The predesignation of what portions of the reference document constitute 

quotations that should be highlighted and that the user can select can be performed 
either manually, as part of the preparation of the reference document for storing in a 
database for later retrieval, or automatically by a program that recognizes quotations by 



characteristic patterns in the reference document. A combination of manual and 
automatic predesignation of quotations is particularly effective. First, possible 
quotations are automatically recognized and then the reference document is manually 
reviewed to designate any quotations that were not recognized or to remove any 
recognized in error. 

[0021] The particular technique for automatically recognizing quotations in a 

reference document depends on the format and style of the document. For example, a 
quotation may be recognized by being enclosed in quotation marks, being specially 
indented, being followed by a citation to the source document, or a combination of 
these signatures. Once the signatures are determined for a particular document format 
and system, the technique for automatically recognizing quotations will be readily 
apparent to one skilled In the art. 

[0022] In another embodiment of the invention, the user can select a quotation by 

marking the quotation. Such marking can be done by positioning a cursor at the start of 
the quotation, indicating the quotation start by pressing a key or button, than 
positioning the cursor at the end of the quotation and indicating the end of the 
quotation by pressing a key or button. Alternatively, the quotation can be marked by 
positioning the cursor with a mouse or other pointing device at either the start or end of 
the quotation and then sweeping the cursor through the quotation while holding down a 
mouse button or key. 

[0023] Having the user mark the quotation has the advantage of not requiring the 

predesignation of quotations within a reference document. However, it may lead to 
erroneous selection of a quotation, such as when a user includes words adjacent to the 
actual quotation in the marked portion, or marks a portion of the reference document 
that is not really a quotation. If predesignated quotations are used, as in the presently- 
preferred embodiment, all a user needs to do to select a quotation is position the cursor 
anywhere in the highlighted quotation using a mouse and click on the quotation. 

[0024] After a quotation in the reference document has been selected by the user in 

step 202, step 203 retrieves the source document containing the passage containing the 
passage quoted in the selected quotation. The source document can be retrieved either 
from locally-attached mass storage device 1 10 or document server 1 30, depending on 
where the source document is stored. 

[0025] In many cases, the quotation in the reference document will contain a 

citation, such as a case name or the volume and page numbers in one or more reporters 
or other document collections. If such a citation is present, the source document can be 
retrieved by determining the location of the document from the citation, such as looking 
it up in an index. In the presently-preferred embodiment of the invention, all 
quotations contain a citation, either as part of the quotation as it was originally in the 



reference document or added as part of the predesignation of quotations by the person 
performing the predesignation. 

[0026] In the event there is no citation, or one cannot be determined in the marked 

portion of the reference document if that is how the user selected the quotation, then a 
search must be made of the databases storing documents for those containing the 
quotation. If more than one document contains the quotation, the user is asked to 
select one of the documents as the source document for the quotation. This method of 
retrieving documents is well-known in the field of text information retrieval, and any 
conventional information retrieval system can be used. 

[0027] The quotation may differ from the actual passage in the source document, it 

may be desirable to first search the database for a key portion of the quotation 
(particularly a portion that does not indicated that it has been modified from the 
passage in the source document). When documents containing the key portion of the 
quotation have been located, they can be search using a more detailed search method, 
such as described below for locating the passage in the source document. 

[0028] After the source document has been retrieved, step 204 locates the quoted 

passage in the source document corresponding to the quotation in the reference 
document. The details of how the quoted passage is located in the source documents 
will be discussed below. 

[0029] In step 205, the source document is displayed with the quoted passage 

highlighted. Such highlighting can be by means of a color different from other colors 
used for other highlighting or for normally-displayed text in the source document. 
Underlining, the use of a different font or character style, or similar means of 
differentiating the highlighted text from other text can also be used. 

[0030] In the presently-preferred embodiment, the source document is displayed in 

a second window that can be viewed simultaneously with the window displaying the 
reference document. This second window can be a completely new window on the 
screen or the result of splitting the existing window into two panes or subwindows. In 
other embodiments, the source document can replace the reference document in the 
reference document's original display. 

[0031 ] It is possible that the quoted passage differs from the quotation in the 

reference document. For example, a word may be misspelled, words may be omitted or 
inserted, or words may be changed. When such word omission is intentional, it is often 
indicated by the use of ellipses such as or and when such word changes are 
intentional, they are often indicated by the changed words or characters being included 
in square brackets. In the presently-preferred embodiment, such differences are 
indicated when the passage is displayed by using at least two highlighting modes (such 




as colors, fonts, character styles, or underlining). One highlighting mode indicates the 
portions of the quoted passage that are the quotation and another highlighting mode 
indicates the portions of quoted passage that were omitted in the quotation, whether 
the omission was indicated by ellipses or not. 

[0032] A portion of a passage is in a quotation if the portion is an exact substring of 

the quotation. A portion of a passage may also be in a quotation if the portion only 
differs from a substring of the quotation by a limited number of character insertions or 
deletions. This latter case allows the method to accommodate simple misspellings 
without indicating that the quotation differs from the quoted passage. In the presently- 
preferred embodiment, the user can select whether misspellings should be indicated or 
not. In normal use. misspellings would be ignored, but misspellings could be displayed 
for checking the accuracy of a quote. 

[0033] Another feature available in the presently-preferred embodiment displays the 

words in the quotation that were changed from the passage in the source document. 
Such changes can be indicated in a different color or font, or by enclosing them in 
brackets, or differentiating them from the other displayed text in any other way. 

[0034] For example, Judge Rader's concurrence in Alappat contains the following 

quotation: 'not nature's handiwork, but [the inventor's] own." Chakrabarty, 447 U.S. at 
310.The source document, the Supreme Court's decision in Diamond v. Chakrabarty, 
can be determined by the citation that is part of the quotation. After it has been 
retrieved from a database of court decisions, the quoted passage can be located. In this 
case, the quoted passage differs from the quotation. The passage is really "not nature's 
handiwork, but his own;". It differs by "his" being replaced in the quotation by "the 
inventor's and by the ending punctuation. 

[0035] If punctuation differences and spelling errors are disregarded in the display 

of the passage in the source document, the display of the source document might look 
like this: Here, by contrast, the patentee has produced a new bacterium with markedly 
different characteristics from any found in nature and one having the potential for 
significant utility. His discovery is not nature's handiwork, but his [the inventor's] own; 
accordingly it is patentable subject matter under si 01 . 

[0036] The surrounding context for the quoted passage is displayed, the quotation 

is underlined, and the changed portion in the quotation is included in square brackets in 
the underlined text. The use of color in the presently-preferred embodiment further 
highlights the quotation and the changes. 

[0037] The method of the invention allows for the viewing of the quoted passage in 

context, with any differences between the quoted passage and the quotation in the 



reference document readily apparent. This allows the user to determine the accuracy of 
the quotation and put it in the context of its original use. 

[0038] Returning to step 204, locating the quoted passage in the source document, 

there are a number of ways this step can be implemented. 

[0039] If the quotations have been predesignated when the reference document was 

stored in the database and if the source document has already been stored in the 
database when the quotation is predesignated, it is possible to associate a source 
document passage location indicator with the quotation. In other words, the location of 
the quoted passage within the source document can be determined when the quotation 
is being predesignated, and that location included with the quotation. Such a source 
document passage location indicator can identify not only the particular source 
document containing the quoted passage, but also the location in that document (for 
example, indicating the number of bytes into the source document to the start of the 
passage and the length of the passage). 

[0040] There are two difficulties with using a source document passage location 

indicator. First, its use does not permit quotation marking by the user, since all 
quotations must be predesignated when the reference document is stored in the 
database in order to include their source document passage location indicators. 
Second, any changes to the source document, such as correcting a typographic error, 
which changes the number of bytes before the quoted passage or the quoted passage 
itself will result in an incorrect source document passage location indicator. 

[0041] The alternative to using a source document passage location indicator is to 

search the source document for the quoted passage based on the quotation in the 
reference document. While outwardly like the search performed to see if a document in 
a text information retrieval system matches a query, this search has a number of 
differences. 

[0042] First, the search is simplified because a particular document, the source 

document, and not an entire database of documents must be searched. This means that 
the search does not have to be particularly efficient in order to give satisfactory 
performance. Second, if the citation in the quotation is accurate, it is assured that there 
is a passage in the source document corresponding to the quotation in the reference 
document. 

[0043] While a search for an exact match of the quotation could be used, such an 

exact-match search would not find the passage if there were any differences between 
the quotation and the quoted passage. Such differences could be because the passage 
has been intentionally modified in the quotation, such as omitting words (indicated by 



ellipses) or changing words (indicated by square brackets), or because there are spelling 
errors or the passage has been misquoted. 

[0044] In the presently-preferred embodiment, a series of search techniques are 

used to locate a passage that approximately matches a quotation. There are a number 
of ways that a passage can approximately match a quotation. A passage approximately 
matches a quotation if it differs from the quotation because a limited number of 
characters are in the passage but not in the quotation, or a limited number of characters 
are in the quotation but not in the passage, or a limited number of characters differ 
between the quotation and the passage. A passage approximately matches a quotation 
if it differs because words are misspelled in the quotation, or if the punctuation of the 
passage differs from the quotation, or if they differ in typography, A passage 
approximately matches a quotation if a limited number of words from the passage are 
omitted in the quotation, or if a limited number of words have not present in the 
passage have been added to the quotation. 

[0045] In essence, the approximate matching locates one or more passages in the 

source document that reasonably could be the passage being quoted in the reference 
document. If there are two or more passages that could be the source of the quotation, 
either all such passages could be displayed and highlighted, allowing the user to view 
each possibility, or the one that matches the quotation most closely could be displayed 
and highlighted. 

[0046] Referring to Fig. 3, the flow diagram shows the major steps of the presently- 

preferred embodiment for locating a quoted passage in a source document, step 204 as 
discussed above. 

[0047] In step 301, the quotation selected in the reference document is examined to 

see if it contains any indications that it has been intentionally modified from the 
passage in the source document. Such indications include the presence of ellipses ("..." 
or "***"), indicating an omitted portion of the passage, and square brackets ("[]"), 
indicating changes or substitutions of words or parts of words. 

[0048] If there are no indications that the quotation has been intentionally modified, 

step 302 searches the source document for an exact match of the quotation. 

[0049] Step 303 is used if there are indications of intentional modification in the 

quotation. A search technique is used that skips over the intentional modifications 
during the search of the source document. (In the presently-preferred embodiment, 
these modifications are later identified and highlighted when the source document is 
displayed.) First, a search is performed for the first unmodified portion in the quotation. 
When that is found, a search is performed for the next unmodified portion in the 




quotation, and so forth until all the unmodified portions in the quotation have been 
found. 



[0050] 



For example, if the quotation were:[W]hen a claim containing a mathematical 



formula [, mathematical equation, mathematical algorithm, or the like,] implements or 
applies that formula [, equation, algorithm, or the like,] in a structure or process which, 
when considered as a whole, is performing a function which the patent laws were 
designed to protect (e.g., transforming or reducing an article to a different state or 
thing), then the claim satisfies the requirements of SA search for "hen a claim containing 
a mathematical formula"(the first unmodified portion in the quotation) would first be 
performed. Then a search for "implements or applies that formula"(the second 
unmodified portion of the quotation) would be performed. Finally a search for "in a 
structure or process which, when considered as a whole, is performing a function which 
the patent laws were designed to protect (e.g., transforming or reducing an article to a 
different state or thing), then the claim satisfies the requirements of section 1 01 ." (the 
last unmodified portion of the quotation) would be performed. 

[0051] In the presently-preferred embodiment, the searches are designed to ignore 

typography within the quotation or the passage, such as the underlining in "as a whole", 
although such changes could be selected for highlighting when the source document is 
displayed. 

[0052] Punctuation is also ignored in the presently-preferred embodiment's 

searches, since it is often changed without indication. Again, such changes can be 
highlighted when the source document is displayed. 

[0053] In the presently-preferred embodiment, after all unmodified portions in the 

quotation have been found, a backwards search is performed starting just before the 
beginning of the portion of the quoted passage matching the final unmodified portion 
of the quotation for the unmodified portion of the quotation immediately preceding the 
final unmodified portion in the quotation. This backward search continues through all 
unmodified portions in the quotation until the first unmodified portion has been found. 
This backward search minimizes the lengths of the changed portions in the passage if 
an unmodified portion occurs multiple times in a passage. 

[0054] For example, if a quotation were "computer ... programmed" and the source 

document contained "We have held that such programming creates a new machine, 
because a general purpose computer in effect becomes a special purpose computer 
once it is programmed to perform particular functions pursuant to instructions from 
program software.", the backward search would indicate that the quoted passage was 
"computer once it is programmed" rather than "computer in effect becomes a special 
purpose computer once it is programmed". 



• • 

[0055] The highlighting of a quoted passage in a source document using the 

techniques of the present invention is inherently dynamic. It is not a static highlighting 
determined at the time the source document is formatted for the hypertext system, as is 
the case for the highlighting of a hypertext link, but instead is based on the particular 
quotation selected by the user. If there are different quotations from the source 
document, the highlighting will be different depending on the particular quotation 
selected by the user. 

[0056] For example, consider a source document consisting of the first subsection 

of 35 U.S.G. §1 03. If the quotation selected by the user were "the subject matter as a 
whole", then the underlined portion would be highlighted: A patent may not be 
obtained though the invention is not identically disclosed or described as set forth in 
section 1 02 of this title, if the differences between the subject matter sought to be 
patented and the prior art are such that the subject matter as a whole would have been 
obvious at the time the invention was made to a person having ordinary skill in the art 
to which said subject matter pertains. 

[0057] If the selected quotation were "a person with ordinary skill in the art", then a 

different portion would be highlighted: A patent may not be obtained though the 
invention is not identically disclosed or described as set forth in section 102 of this title, 
if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill In the art to which said subject 
matter pertains. 

[0058] Similarly, if the selected quotation were "obvious to a person skilled in the 

art", the highlighted display might look like: A patent may not be obtained though the 
invention is not identically disclosed or described as set forth in section 1 02 of this title, 
If the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the 
Invention was made to a person having ordinary skill[ed] in the art to which said subject 
matter pertains. 

[0059] In this case, the highlighting indicated by underlining indicates the quotation 

selected by the user, and the portion in square brackets indicates a portion of the 
quotation that is not present in the quoted passage. In the presently-preferred 
embodiment, one color would be used to indicate the quotation selected by the user in 
the quoted passage and another color would indicate any differences between the 
quotation and the quoted passage, although the invention contemplates a variety of 
ways of indicating difference between quotations and quoted passages based on the 
capabilities of the users" displays. 



[0060] After either step 302 or step 303, a check is made in step 304 as to whether 

a match for the quotation has been found in the source document. If a match was 
found, control passes to step 205 of the method to display the source document. 

[0061] If a match was not found, step 305 employs a more extensive, and therefore 

potentially slower, search technique. In particular, step 305 searches the source 
document using a misspelling-tolerant technique. It has been observed that most 
misspelled words have their first letter correct and that a very large proportion of 
misspelled words are single character errors. Furthermore, shorter words have few 
errors while longer words may contain more errors. 

[0062] In the presently-preferred embodiment, the misspelling-tolerant technique 

used is to examine the source document word-by-word, rather than character-by- 
character, for matches. Within a word, there is a match if two words have the same first 
letter and differ only by a specified number of character insertions or deletions. The 
number of character insertions or deletions allowed is a function of the word's length, 
with short words allowing one or two insertions or deletions (two would be the case for 
a substituted character, which is regarded as an insertion and a deletion) and longer 
words allowing more insertions or deletions. 

[0063] A search technique such as that of step 303, modified for word-by-word 

searching, is then used in step 305. This allows step 305 to function correctly if there 
are intentional modifications in the quotation. Step 306 checks to see if a match was 
found in step 305. If a match was found, control passes to step 205 of the method to 
display the source document. 

[0064] If a match was not found, step 307 employs an even more extensive search 

technique. In the presently-preferred embodiment, the technique of step 307 not only 
includes the techniques of step 303 and step 305, but also is tolerant to word insertions 
and deletions. 

[0065] In particular, when a mismatch between a word in the source document and a 

word in the quotation is found, the next word in the source document is examined to 
see if it matches. This continues until either a word match occurs or a threshold for 
allowable word deletions is reached. If the threshold for allowable word deletions is 
reached, the current word in the quotation is treated as a word insertion and is skipped, 
and the process begins again. If a threshold for allowable word Insertions is reached, a 
match for the quotation is not found. If a match is found, step 308 passes control to 
step 205 of the method to display the source document. 



[0066] This search technique tolerant to the insertion or deletion of words Is similar 

to the search techniques employed in genetic sequence comparisons that find the 
closest DNA sequence to a particular DNA sequence within a long DNA sequence. 



Current techniques in sequence comparison can be readily adapted to this last search 
technique, possibly with the replacement of a character-by-character match with a 
word-by-word match that allows misspellings, as discussed above. 

[0067] If a match is not found, either another, more comprehensive search 

technique can be employed or an error can be signaled to the user indicating that the 
quotation cannot be found in the indicated source document. The source document can 
also be displayed for the user to search, either visually or using an available search 
function in a text editor, for the quoted passage. 

[0068] It is to be understood that the above described embodiments are merely 

illustrative of numerous and varied other embodiments which may constitute 
applications of the principles of the invention. Such other embodiments may be readily 
devised by those skilled in the art without departing from the spirit or scope of this 
invention and it is our intent they be deemed within the scope of our invention. 

[0069] For example, other digital computer system configurations can also be 

employed to perform the method of this invention, and to the extent that a particular 
system configuration is capable of performing the method of this invention, it Is 
equivalent to the representative digital computer system of Fig. 1 , and within the scope 
and spirit of this invention. 

[0070] Once such digital computer systems are programmed to perform particular 

functions pursuant to instructions from program software that implements the method 
of this invention, they in effect become special-purpose computers particular to the 
method of this invention. The techniques necessary for this are well-known to those 
skilled in the art of computer systems. 

[0071] Computer programs implementing the method of this invention will 

commonly be distributed to users on a distribution medium such as floppy disk or CD- 
ROM. From there, they will often be copied to a hard disk or a similar intermediate 
storage medium. When the programs are to be run, they will be loaded either from their 
distribution medium or their intermediate storage medium into the execution memory 
of the computer, configuring the computer to act in accordance with the method of this 
invention. All these operations are well-known to those skilled in the art of computer 
systems. 

[0072] The term "computer-readable medium" encompasses distribution media, 

intermediate storage media, execution memory of a computer, or any other medium or 
device capable of storing for later reading by a computer a computer program 
implementing the method of this invention. 



